The use of the Borrmann effect to produce nearly monoenergetic x rays is described. Both theoretical and experimental results are presented for the energy range from 15 to 55 keV. Peak shape, full-widths at half-maximum, and intensities are discussed. In addition, a brief description of a computer code for calculating the theoretical results is given.
Sources of low-energy photons (hv < 100 keV) are useful in many research areas. Such situations are common when excitation of some physical process is necessary, such as in Compton scattering, Raman scattering, and x-ray spectrometry studies.
There are a number of different types of monoenergetic sources such as gamma-emitting radionuclides, radionuclides that decay by electron capture or internal conversion followed by x-ray emission,1 monochromaters using a bremsstrahlung source and Bragg diffraction, transmission anode x-ray tubes,2', and filtered characteristic x rays from a secondary target which has been excited by bremsstrahlung from an x-ray tube. An alternative method, and the subject of this paper, is the use of the Borrmann effect to produce nearly monoenergetic x rays.4
The Borrmann effect is really a diffraction phenomena in nearly perfect single crystals. The basic features of the Borrmann effect are represented in Fig. 1 . A single crystal cut in the form of a parallelsided slab, with the diffraction planes perpendicular to the slab faces, is rotated about an axis perpendicular to the plane of the figure. Assuming a monochromatic beam, the transmitted intensity is given by the usual expression Ioe Px when the crystal is well off the diffraction setting, i.e., when e # 0a in Bragg's law: X = 2d sine . As the crystal is rotated through e = 0e, a peak is observed in the transmitted intensity at e = e . 5
One might suppose that some mechanism must be operating which keeps the energy away from the absorbing 
The code takes into consideration the effects of collimators, air attenuation, the crystal, and detector efficiency. The collimator essentially determines the full width at half maximum (FWHM) of the transmitted spectra. Figures 3 through 6 show a comparison between the theoretical and measured peak shapes for anomalous transmission at 20, 30, 40 and 50 keV. In each case, the theoretical curve was multiplied by the ratio of the measured-to-theoretical intensity. This shows the excellent ability of the code to predict the peak shape. The measured and calculated FWHM are shown in Table 1 . For low energies and thick crystals, the anomalously transmitted x rays are almost 100% a-polarized. However, as you go to higher energies the degree of polarization decreases, as can be seen in Table 2 where RX is the relative anomalous transmission. The measured intensities range from 50 to 95% of that theoretically possible, as shown in There is excellent agreement between the theoretical and measured peak shapes over the entire energy range, and since the crystals are not perfect it is not surprising that the measured intensitities are less than what is theoretically possible. Thus, anomalous transmission is a viable method of producing a continuously variable source of monoenergetic x rays. 
